Introduction
Coumarin derivatives constitute an important class of heterocyclic compounds with anticoagulant [1, 2] , anticoagulant rodenticide [3] , insecticide [4] and antibacterial [5, 6] pharmacolgical activities. On the other hand, 1,3,4-thiadiazole derivatives have become very useful compound in medicine, agriculture and in many fields of technology [7] . As an extension of our study [8, [9] [10] [11] [12] [13] [14] [15] and a part of our program aiming at the synthesis of different heterocyclic derivatives, herein we report the convenient synthesis of 2,3-dihydro-1,3,4-thiadiazoles, triazolino [4,3-a] pyrimidines and isoxazolo [3,4-d] pyridazines containing coumarins moities.
Experimental

Instrumentation
All melting points were determined on an electrothermal apparatus and are uncorrected. IR spectra were recorded (KBr disc) on a Shimadzu FT-IR 8201 PC spectrophotometer. 1 H NMR spectra were recorded in CDCl3 and (CD3)2SO solutions on a Varian Gemini 300 MHz spectrometer and chemical shifts are expressed in  ppm units using TMS as an internal reference. Mass spectra were recorded on a GC-MS QP1000 EX Shimadzu. Electronic absorption was recorded on Shimadzo 3101 PC spectrophotometer. Elemental analyses were carried out at the Microanalytical Center of Cairo University. Hydrazonoyl halides [16, [17] [18] [19] , 2-acetylbenzo[f]2H-chromen-3-one [20] , 3-(2-bromoacetyl)-2H-chromen-2-one [21] and alkyl carbodi-thioates [22] were prepared as previously reported.
Synthesis of 3-{5-[(arylidene)-hydrazono]-4-phenyl-4,5-dihydro-[1,3,4]thiadiazole-2-carbonyl}-chromen-2-one (7a-j)
A mixture of the appropriate methyl (or benzyl) carbodithioate 3a-j or 4a-j (5 mmol), C-coumarin-3-oyl-Nphenylhydrazonoyl bromide, 1 (1.86 g, 5 mmoles), and triethylamine (0.75 mL, 5 mmol) in ethanol (20 mL) was stirred for 2 hrs at room temperature. The resulting solid was collected and recrystallized to give 2,3-dihydro-1,3,4-thiadiazoles, 7a-j (Scheme 1).
Benzaldehyde [5-(2- Method B: A mixture of the appropriate hydrazonoyl bromide, 1 (1.68 g, 5 mmol), the appropriate of 14a-e [22] (5 mmol), and sodium ethoxide (0.34 g, 5 mmol) in ethanol (20 mL) was refluxed for 3 hrs. The reaction mixture was cooled and the resulting solid was collected and crystallized from the proper solvent gave products identical in all aspects (m.p., mixed m.p., and spectra) with corresponding products obtained by Method A. [1, 2, 4] triazolo [4,3-a] triazole-3-carbonyl)-chromen-2-one, 17, respectively (Scheme 3).
4-Nitrobenzaldehyde [5-(2-oxo-2H-chromen-3-yl)-3-phenyl-1,3,4-thiadiazol-2(3H)-ylidene]hydrazone
5-(2-Oxo-2H-chromen-3-yl)-3-phenyl-1,3,4-thiadiazol-2(3H)-one[(1-4-methyl-phenylethylidene]hydrazone
5-(2-Oxo-2H-chromen-3-yl)-3-phenyl-1,3,4-thiadiazol-2(3H)-one[1-(2-furyl)-ethylidene]hydrazone
Finally, treatment of 3-(3-(dimethylamino)acryloyl)-2H-chromen-2-one (18) with 2-chloro-2-(hydroxyimino)-1-phenylethanone (19a) in dry toluene and presence of triethylamine at 0 o C afforded one isolable product identified as 3-(3-benzoyl-isoxazole-5-carbonyl)chromen-2-one (22a) or 3-(3-benzoyl-isoxazole-4-carbonyl)-chromen-2-one (23a) Scheme 4. Structure 23a was elucidated by elemental analysis, spectra, alternative synthetic route and chemical transformation.
Formation of 23 can be explained via reaction of nitrile oxide, which formed in situ from the appropriate hydroximoyl chlorides 19 and triethylamine, with the appropriate 18 to afford cyclo adduct intermediate 20 or 21, and then eliminate dimethylamine to give isoxazole as final product 22 or oxazole 23.
The later was ruled out on the basis of the formation of isoxazolo [4,3-d] pyridazine 25. Other isoxazolo [4,3-d] pyridazines 25b-e were obtained in a good yield from boiling the appropriate isoxazole 23a-e with hydrazine in boiling ethanol. Structures 25b-e were elucidated on the basis of elemental analysis and spectral data. Analogously, treatment of 2-(3-(dimethylamino)acryloyl)-3H-benzo[f]chromen-3-one (18b) with appropriate hydroximoyl chlorides 19a-e gave isoazoles 24a-e, which it converted to isoxazolo [3,4-d] pyridazines 26a-e (Scheme 4).
Conclusion
The 1,3,4-thiadiazoline, triazolo [4,3-a] pyrimidines, isoxazole and isoxazolo [3,4-d] pyridazine derivatives containing the coumarin moiety in a good yields were synthesized by reaction of hydrazonoyl halides and hydroximoyl chlorides with alkyl carbodithioates, pyrimidine-2-thiones and enaminones.
